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AMENDMENTS TO THE CLAIMS 



1-10. (Canceled). 

1 1 . (Previously presented) An image pixel array in an imaging device, comprising: 

a first photosensor at or beneath a surface of a substrate; and 

a first filter having one or more layers of polysilicon or epitaxial silicon over the first 
photosensor and in contact with the substrate, the first filter connected to a ground terminal 
configured to drain charge from the first filter and having a first thickness and absorbing a majority 
of light at wavelengths shorter than a first wavelength and passing a majority of light at wavelengths 
longer than the first wavelength; 

the first photosensor receiving light passed by the first filter, absorbing a majority of light 
received at wavelengths shorter than a second wavelength and longer than the first wavelength, and 
passing a majority of light received at wavelengths longer than the second wavelength; 

a second photosensor at or beneath the surface of the substrate and entirely laterally adjacent 
to the first photosensor such that the second photosenso r is no t over lapping the first photosensor in a 
vertical direction; 

a second filter having one or more layers of polysilicon or epitaxial silicon over the second 
photosensor and in contact with the substrate, the second filter having a second thickness and 
absorbing a majority of light at wavelengths shorter than the second wavelength and passing a 
majority of light at wavelengths longer than the second wavelength; 

the second photosensor receiving light passed by the second filter, absorbing a majority of 
light received at wavelengths shorter than a third wavelength and longer than the second 
wavelength, and passing a majority of light received at wavelengths longer than the third 
wavelength; and 
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a third photosensor at or beneath the surface of the substrate and entirely laterally adjacent to 
at least one of the first photosensor and the second photosensor such that the third photosensor is not 
overlapping at least one of the first photosenso r and the second photosensor in a vertical direction ; 

an insulating material in contact with the surface of the substrate directly above the third 
photosensor; 

the third photosensor absorbing light received at wavelengths shorter than the first 
wavelength and passing light received at wavelengths longer than the first wavelengt h, wherein 

the layers of polvsilicon or epitaxial silicon over the firs t ph oto sensor and the layers of 
polvsilicon or epitaxial silicon over the secon d photosensor a r e abov e th e surface of the substrate . 

12. (Previously presented) The image pixel array of claim 1 1 , wherein the first, second 
and third photosensors are formed beneath an upper surface of the substrate. 

1 3 . (Previously presented) The image pixel array of claim 1 2, wherein the first, second 
and third photosensors are selected from the group consisting of a photo diode, photogate, 
photoconductor, or other image to charge converting device for initial accumulation of photo- 
generated charge. 

1 4. (Previously presented) The image pixel array of claim 1 1 , wherein the one or more 
polysilicon or epitaxial silicon layers of the first filter are formed to attenuate only light having a 
wavelength of blue light. 

1 5 . (Previously presented) The image pixel array of claim 1 1 , wherein the one or more 
polysilicon or epitaxial silicon layers of the second filter are formed to attenuate light having a 
wavelength of blue light and light having a wavelength of green light. 

1 6. (Previously presented) The image pixel array of claim 1 1 , wherein a layer of 
tetraethyl orthosilicate is formed over the one or more polysilicon or epitaxial silicon layers of the 
first filter. 
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17. (Canceled). 

1 8 . (Previously presented) The image pixel array of claim 1 1 , wherein an insulating 
layer is formed over the one or more polysilicon or epitaxial silicon layers of the first filter. 

19. (Previously presented) The image pixel array of claim 1 8, wherein electrical 
contacts are formed in the insulating layer. 

20. (Previously presented) The image pixel array of claim 1 1 , wherein the pixel array is 
formed of about 1 .3 megapixels to about 4 megapixels. 

2 1 . (Previously presented) The image pixel array of claim 1 1 , wherein the first or 
second filters blocks non-normally incident light. 

22. (Canceled). 

23 . (Withdrawn) An image pixel array in an imaging device, comprising: 

a plurality of photosensors at a surface of a substrate, said plurality comprising a first set, 
second set and third set of photosensors; 

a first epitaxial silicon filter over each of said first set of photosensors, said first epitaxial 
silicon filter connected to a ground potential and comprising part of a first patterned layer of 
epitaxial silicon over the photosensor; 

a second epitaxial silicon filter over each of said second set of photosensors, said second 
epitaxial silicon filter comprising part of the first patterned layer over the photosensor and part of a 
second patterned layer of epitaxial silicon over said first patterned layer; and 

readout circuitry at the substrate's surface that provides readout signals indicating a quantity 
of incident light absorbed in the photosensors; 

each first epitaxial silicon filter absorbing a majority of light at wavelengths shorter than a 
first wavelength and transmitting a majority of light at wavelengths longer than the first wavelength; 
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each of the first set of photosensors receiving light transmitted by the first epitaxial silicon 
filter, absorbing a majority of light received at wavelengths shorter than a second wavelength and 
longer than the first wavelength, and transmitting a majority of light received at wavelengths longer 
than the second wavelength; 

each second epitaxial silicon filter absorbing a majority of light at wavelengths shorter than 
a third wavelength approximately equal to the second wavelength and transmitting a majority of 
light at wavelengths longer than the third wavelength; 

each of the second set of photosensors receiving light transmitted by the second epitaxial 
silicon filter, absorbing a majority of light received at wavelengths shorter than a fourth wavelength 
and longer than the third wavelength, and transmitting a majority of light received at wavelengths 
longer than the fourth wavelength; and 

each of the third set of photosensors absorbing a majority of light received at wavelengths 
shorter than a fifth wavelength approximately equal to the first wavelength, and transmitting a 
majority of light received at wavelengths longer than the fifth wavelength. 

24. (Canceled) 

25. (Withdrawn) An imager system, comprising: 
a processor; and 

an imaging device coupled to said processor, said imaging device comprising: 

a semiconductor substrate; and 

a pixel array, said pixel array comprising: 

at least one photosensor at or beneath a surface of a substrate; and 
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an epitaxial silicon filter over said photosensor, the epitaxial silicon filter absorbing a 
majority of light at wavelengths shorter than a first wavelength and transmitting a majority of light 
at wavelengths longer than the first wavelength; 

the photosensor receiving light transmitted by the epitaxial silicon filter, absorbing a 
majority of light received at wavelengths shorter than a second wavelength and longer than the first 
wavelength, and transmitting a majority of light received at wavelengths longer than the second 
wavelength. 

26-27. (Canceled) 

28. (Withdrawn) An image pixel array in an imaging device, comprising: 

a plurality of photosensors at a surface of a substrate, said plurality comprising a first set, 
second set and third set of photosensors; 

a first crystal silicon filter over each of said first set of photosensors, said first crystal silicon 
filter connected to a ground potential and comprising part of a first patterned layer of epitaxial 
crystal silicon over the photosensor; 

a second crystal silicon filter over each of said second set of photosensors, said second 
crystal silicon filter comprising part of the first patterned layer over the photosensor and part of a 
second patterned layer of epitaxial crystal silicon over said first patterned layer; and 

readout circuitry at the substrate's surface that provides readout signals indicating a quantity 
of incident light absorbed in the photosensors; 

each first crystal silicon filter absorbing a majority of light at wavelengths shorter than a first 
wavelength and transmitting a majority of light at wavelengths longer than the first wavelength; 

each of the first set of photosensors receiving light transmitted by the first crystal silicon 
filter, absorbing a majority of light received at wavelengths shorter than a second wavelength and 
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longer than the first wavelength, and transmitting a majority of light received at wavelengths longer 
than the second wavelength; 

each second crystal silicon filter absorbing a majority of light at wavelengths shorter than a 
third wavelength approximately equal to the second wavelength and transmitting a majority of light 
at wavelengths longer than the third wavelength; 

each of the second set of photosensors receiving light transmitted by the second crystal 
silicon filter, absorbing a majority of light received at wavelengths shorter than a fourth wavelength 
and longer than the third wavelength, and transmitting a majority of light received at wavelengths 
longer than the fourth wavelength; and 

each of the third set of photosensors absorbing a majority of light received at wavelengths 
shorter than a fifth wavelength approximately equal to the first wavelength, and transmitting a 
majority of light received at wavelengths longer than the fifth wavelength. 

29. (Canceled) 

30. (Currently amended) An imager integrated circuit, comprising: 



a pixel array at the substrate's surface, the pixel array comprising: 

first, second and third sets of pixels, each including a photodiode comprising a doped region 
of a first conductivity type at a same depth below the substrate's surface , wherein the photodiode of 
each nixel is entirely laterally adiacent photodiodes of other p ix el s su ch t hat the photodiode is not 
overlapping photodiodes of other pixel s in a vertical direction; 

a first polysilicon filter having a first thickness over each of the photodiodes in the first set 
of pixels, the first polysilicon filter connected to a ground terminal configured to drain charge from 
the first polysilicon filter and absorbing a majority of light at wavelengths shorter than a first 
wavelength and passing a majority of light at wavelengths longer than the first wavelength; 
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a second polysilicon filter having a second thickness different than the first thickness over 
each of said photodiodes in the second set of pixels, the second polysilicon filter absorbing a 
majority of light at wavelengths shorter than a second wavelength longer than the first wavelength 
and passing a majority of light at wavelengths longer than the second wavelength; 

an insulating material in contact with the surface of the substrate directly above the third sets 
of pixels p hotosensor ; and 

readout circuitry that provides readout signals indicating a quantity of incident light 
absorbed in each of the photodiodes . wherein 

the first polysilicon filter and the second polysilicon filter ar e above the substrate's surface. 

3 1 . (Currently amended) An imager integrated circuit, comprising: 

a substrate; 

a pixel array at the substrate's surface, the pixel array comprising: 

first, second and third sets of pixels, each including a photodiode comprising a doped region 
of a first conductivity type at a same depth below the substrate's surface , wherein the photodiode of 
each pixel is entirely laterally adjacent photodiodes of other pix els suc h th at the photodiode is not 
overlapping photodiodes of other pixels in a v ertical direction; 

a first crystal silicon filter having a first thickness over each of the photodiodes in the first 
set of pixels, the first crystal silicon filter connected to a ground potential configured to drain charge 
from the first crystal silicon filter and absorbing a majority of light at wavelengths shorter than a 
first wavelength and passing a majority of light at wavelengths longer than the first wavelength; 

a second crystal silicon filter having a second thickness different than the first thickness over 
each of said photodiodes in the second set of pixels, the second crystal silicon filter absorbing a 
majority of light at wavelengths shorter than a second wavelength longer than the first wavelength 
and passing a majority of light at wavelengths longer than the second wavelength; 
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an insulating material in contact with the surface of the substrate directly above the third 
photosensor; and 

readout circuitry that provides readout signals indicating a quantity of incident light 
absorbed in each of the photodiodes . wherein 

the first, crystal silicon filter and the second crystal silic on filte r ar e above the substrate's 
surface . 

32-57. (Canceled). 

58. (Previously presented) The image pixel array of claim 1 1 , wherein the second thickness 
is greater than the first thickness. 

59. (Previously presented) The imager integrated circuit of claim 30, wherein the second 
thickness is greater than the first thickness. 

60. (Previously presented) The imager integrated circuit of claim 3 1 , wherein the second 
thickness is greater than the first thickness. 

61. (Currently amended) An image pixel array in an imaging device, comprising: 

a first photosensor at or beneath a surface of a substrate; and 

a first filter comprising one or both of polysilicon or epitaxial silicon over the first 
photosensor and substrate, the polysilicon or epitaxial silicon of the first filter connected to a ground 
terminal configured to drain charge from the first filter and having a first thickness and absorbing a 
majority of light at wavelengths shorter than a first wavelength and passing a majority of light at 
wavelengths longer than the first wavelength; 

the first photosensor receiving light passed by the first filter, absorbing a majority of light 
received at wavelengths shorter than a second wavelength and longer than the first wavelength, and 
passing a majority of light received at wavelengths longer than the second wavelength; 
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a second photosensor at or beneath the surface of the substrate and entirely laterally adjacent 
to the first photosensor such that the second photose n sor is not overlapping the first photosensor in a 
vertical direction ; 

a second filter comprising of one or both of polysilicon or epitaxial silicon over the second 
photosensor and substrate, the polysilicon or epitaxial silicon of the second filter having a second 
thickness and absorbing a majority of light at wavelengths shorter than the second wavelength and 
passing a majority of light at wavelengths longer than the second wavelength; 

the second photosensor receiving light passed by the second filter, absorbing a majority of 
light received at wavelengths shorter than a third wavelength and longer than the second 
wavelength, and passing a majority of light received at wavelengths longer than the third 
wavelength; and 

a third photosensor at or beneath the surface of the substrate and entirely laterally adjacent to 
at least one of the first photosensor and the second photosensor such that the third photosensor is not 
overlapping at least one of the first photosensor and the second photosensor in a vertical direction; 

an insulating material in contact with the surface of the substrate directly above the third 
photosensor; 

the third photosensor absorbing light received at wavelengths shorter than the first 
wavelength and passing light received at wavelengths longer than the first wavelength wherein 

the polysilicon or epitaxial silicon over the first photosensor and the pol ysil icon or epitaxial 
silicon over the second photosensor are above the surface of the substrate. 

62. (Previously presented) The image pixel array of claim 6 1 , wherein the first, second 
and third photosensors are formed beneath an upper surface of the substrate. 

63 . (Previously presented) The image pixel array of claim 6 1 , wherein the first filter is 
formed to attenuate only light having a wavelength of blue light. 
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64. (Previously presented) The image pixel array of claim 6 1 , wherein the second filter 
is formed to attenuate light having a wavelength of blue light and light having a wavelength of 
green light. 

65 . (Previously presented) The image pixel array of claim 6 1 , wherein tetraethyl 
orthosilicate is formed over the first filter. 

66. (Previously presented) The image pixel array of claim 6 1 , wherein the insulating 
material is formed over one or both of the first and second filters. 

67. (Previously presented) The image pixel array of claim 6 1 , wherein one or both of the 
first or second filters blocks non-normally incident light. 

68-71. (Canceled). 

72. (New) An image pixel array, comprising: 

a first, second, and third pixel group each comprising a plurality of pixels, each pixel having 
a single photosensor and being arranged so that the photosensors of respective pixels are arrayed in 
rows and columns such that no portion of the photosensor of one pixel overlaps a portion of a 
photosensor of another pixel in a vertical direction, each photosensor in a pixel group being 
arranged to receive light of a different wavelength from photosensors in another pixel group; 

the pixels of the first pixel group comprising a first photosensor at or beneath a surface of 
the substrate, and a first filter having one or more layers of polysilicon or epitaxial silicon over the 
first photosensor and above and in contact with the substrate, the first filter having a first thickness; 

the pixels of the second pixel group comprising a second photosensor at or beneath a surface 
of the substrate, and a second filter having one or more layers of polysilicon or epitaxial silicon over 
the second photosensor and above and in contact with the substrate, the second filter having a 
second thickness that is different from the first thickness; and 
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the pixels of the third pixel group comprising a third photosensor at or beneath a surface of 
the substrate, and an insulating material in contact with the surface of the substrate directly above 
the third photosensor. 

73. (New) The image pixel array of claim 72, wherein the first filter is connected to a 
ground terminal configured to drain charge from the first filter. 

74. (New) The image pixel array of claim 72, wherein the second filter is connected to a 
ground terminal configured to drain charge from the second filter. 

75. (New) The image pixel array of claim 72, wherein 

the first filter absorbs a majority of light at wavelengths shorter than a first wavelength and 
passes a majority of light at wavelengths longer than the first wavelength; and 

the second filter absorbs a majority of light at wavelengths shorter than a second wavelength 
and passes a majority of light at wavelengths longer than the second wavelength. 

75. (New) The image pixel array of claim 75, wherein 

the first photosensor receives light passed by the first filter, absorbs a majority of light 
received at wavelengths shorter than the second wavelength and longer than the first wavelength, 
and passes a majority of light received at wavelengths longer than the second wavelength; 

the second photosensor receives light passed by the second filter, absorbs a majority of light 
received at wavelengths shorter than a third wavelength and longer than the second wavelength, and 
passes a majority of light received at wavelengths longer than the third wavelength; and 

the third photosensor absorbs light received at wavelengths shorter than the first wavelength 
and passes light received at wavelengths longer than the first wavelength. 
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